An article in PNAS by Hussain and Asgari (1) suggests that a viral small RNA (vsRNA) from the 3′ UTR of the Dengue virus (DENV) genome is important for the autoregulation of the viral replication in mosquito cells by acting as a microRNA (miRNA) targeting the NS1 region of the genome. The authors performed a sequence conservation analysis on the vsRNA-5 across the four serotypes. Unfortunately, the analysis was carried out using only one sequence from each serotype, which in the case of a genome segment from the variable region of the 3′ UTR may misrepresent the total virus diversity and, thus, its interpretation may be misleading.
To better examine the vsRNA-5 conservation, the sequences provided in the article by Hussain and Asgari (1) were first mapped to their corresponding complete DENV genome, and all of the publicly available complete DENV genome sequences (n = 3,372) were aligned and sequence logos were generated from the vsRNA-5 and the NS1 target region. The mapping revealed that the DENV-1 to -3-vsRNA sequences localized to the stem loop (SL) 2 of the 3′ UTR downstream of the stop codon. However, in contrast, the DENV-4-vsRNA-5 sequence mapped to a region 1,500 nt upstream of the stop codon, where no secondary structure has been described. Moreover, it has been shown that the homologous region is deleted in the DENV-4 3′ UTR (2). Therefore, this serotype should not have been used in the conservation analysis.
Interestingly, the mapping of the DENV-2-vsRNA-5 and NS1 sequences also revealed two substitutions in the strain used by Hussain and Asgari (1), 10299U > C and 3236A > G, respectively (Fig. 1A) ; the latter leads to an amino acid substitution K1047R in the NS1 protein. The DENV-2 NS1 and vsRNA-5 nucleotide sequence logos also revealed that these substitutions were found only in 2.4% and 9.3% of all published DENV-2 genomes, respectively.
Furthermore, contrary to what we might have predicted if vsRNA-5 works as an miRNA, the NS1 and vsRNA-5 nucleotide sequence logos (Fig. 1A) show that the positions involved in the seed-region binding exhibited poor conservation across the three serotypes. The presence of highly conserved positions is more likely explained by the NS1 amino acid preservation within each serotype and the requirement of these nucleotides in the 3′ UTR for the formation of the recently described Xrn1-resistant RNA structure (3) (Fig. 1 B and C) .
To further assess the conservation in the complementarity between the vsRNA-5 and its target sequence within each serotype, the minimal free energy for the binding in the 3,372 sequences was calculated using the ViennaRNA package (4). The average for the binding in DENV-2 (average ± SD: −20.64 ± 3.38 kcal/mol) was found to be significantly lower (P < 0.001) than the average minimal free energy in DENV-1 (−17.04 ± 1.43 kcal/mol) and DENV-3 (−12.01 ± 0.67 kcal/mol), suggesting a lack of conservation in the complementarity of the base pairing in these two serotypes, perhaps limiting the significance of this mechanism to DENV-2.
Taken collectively, these data-and the fact that the production of vsRNA has not been experimentally shown in other serotypessuggest that the relevance of this mechanism might be limited to DENV-2. Author contributions: E.F. designed research, performed research, analyzed data, and wrote the paper.
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